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I. QGENERAL
Soviets Establish Popular Observatories

. An Igvestiya article of 16 March reports that the great advances made

, in space research in recent years, together with the accompanying publicity,
have whetted the enthusiasm of the everyday citizen for facilities to

. observe phenomena in space. Accordingly, the authorities have responded
by establishing popular observatories. On 15 March such a facility opened

‘ its doors in Moscow in the Stalin Park of Culture and Rest. It houses a
powerful Zeiss refracting telescope. Other popular observatories will be
established in the Qortkiy, Sokol'nik, and other parks in the capital.
("Popular Observatories," Izvestiya, 16 March 1960, page 6)

II. ROCKETS AND ARTIFICIAL EARTH SATELLITES
Lutskly Answers the Question; "Where is the Soviet Satellite of the Sun?"

] . A letter to the editor in a recent issue of Soﬁtska a Aviatsiya asks
CPYRGHT the questions We @ 18 the Joviet satelllite ol %he sun Now:} The ques-
' tion, asked by a Captain N. ushkov, 18 answered by V. Lutskiy, an official

at the Moscow Planetarium, in the following manners

WFor fourteen months a new satellite has been moving around the Sun --
a ‘new inhabitant! created by the labor of the Soviet people., It will soon
complete its first revolution around the Sun."

. "According to the flight schedule the first cosmic rocket passed near
the Moon at 1700 hours on 3 January 1959; after moving away from it, it

e entered its eternal elliptical orbit as an artificial satellite of the
' sun."

CPYRGHT
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at momont the attraction of the Earth no longor oxorolsed any
onco on its flight. Tho Sun, the dynamic center of tho ontire
becamo the basic contor of attraction.”

days aftor launching--on 1l January--the rocket reached poeri-

is, it arrived at the point nearest tho Sun--146.4 million

ay. At that momont the velocity of its motion was tho greatoot-—-
ocond."

initial part of its route the new satellite of the Sun somowhat
he Earth in its motion, but on 27 April 1959 our planet 'over-
1llite. At that time the two were separated by about 18 million
Then the Earth, which is moving closer to the Sun, began to
outrun the rocket,.”

t 1 September the new planet was at aphelion--at 1ts greatest
the Sun--~197.2 million kilometers away. It had then traveled
million kilometers and covered exactly half of its route
, taking a total of 15 months. Its velocity at that time was
--23.9 km per second,"

velocity of the satellite is increasing again. It can be
sketch (not reproduced here) that it is now approaching the
entry into orbit, which it will reach in the month of April,
ing of March the Earth will be situated at a distance of over
lometers from the Sun's new satellite."”

the fact that the periods of the Earth's revolution and that

cial planet do not coincide, the two heavenly bodies will

ch one another; this will occur only in January of the years

nd 204k, In 15 years the new planet will lag in orbit behind

the Earth byll6 days, in 68 years it will be 3 days ahead, and in 8l years

it will agal
meetings the
kilometers,"

lag by 3 days. But even at the time of such rather close
distance between the two will amount to several million

"Where is the Soviet Satellite of the Sun Now?", by V.

Lutskly, Sovetskaya Aviatsiya, L March 1960, page L)

Rocket Measurements of the Earth's Magnetic Fleld

One of the objectives of the geomagnetic measurements made by the
cosmic rocket launched on 2 January 1959 was the collection of experimental
data on the intensity of the Earth's magnetic field at distances of several

earth radii from the Earth'!s center.

checking the

Such data are extremely necessary for
presently existing theory of magnetic storms and auroras.

Present-day theories assume the possibility of the formation of electric
currents flowing around the Earth during magnetic storms; some theories indi-
cate they are at distances of several earth radii, others, at distances of
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several doson oarth radii, It 1o assumod that those currents aro craated
during tho movement of charged particlos ojoctod from the Sun and captured
by the Earth's magnetic fiold., The magnetic fiold of such currents can be
noted by magnutic moavuroments in a rockot from the change in charactor of
decrease of tho magnotlic field with hoight.

Measuremonts on tho rocket woro made with a 3-componont magnetometor
with data units of tho magnotically saturated typo.

Figure 1 1g a graph showing the change in the Earth's magnetic fiold
in relation tco distance from the Earth, Curve 1 indicates the fiold measured
by the magnetomoter, curve 2--the computed values for the field, curve 3--
the difforonce betwoen tho computed and measur#d values of the field.

A comparison of measured and computed values of the field shows that
in the sector of rocket flight from 15.7-103 to 300103 lm the measured
values substantially differ from the computed values,

The authors remind ug that relative and absolute errors in mpasurenent
at distances of 5-6 earth radii increase due to a number of reasons.

It may be regarded as established, they state, that the magnetic field
at distances of 2-5 earth radii is not only determined by values computed
from the Earth's magnotic potential, but also depends on external causes.

The explanation for the anomalous effects in the distribution of the
magnetic field must be sought in the magnetic phenomena arising during the
movemert of charged particles in the Earth's magnetic field,

Figure 2 is a graph of tho intensity of corpuscular radiation and the
anomalous part of the magnetic field in relation to distancs from the Earth,

The results of measurement of the intensity of corpuscular radiation
in a cosmic rocket, using a scintillation counter, are shewn in curves 2
and 3 of Figure 2 (curve 1 is the difference between the computed and
measured values of the magnetic field). The change in rorpuscular radia-
tion recorded by the Geiger-Muller counter in the Picnaer III rocket is
shown also, in curve L during departure from the Earth, and in curve 5
during its return.

A Joint examination of the data for measurements of field intensity
and the intensity of corpuscular radiation leave no doubt that the effects
observed in the magnetic field are associated with the corpuscular zone and
are the result of the super-position on the Earth's magnetic field of the
magnetic field of the corpuscular zons.

One of the most probable causes of the magnetism of the corpuscular
zone may be the currents arising due to the drifting of particles in the

-3 -
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BEarth's nonhomogonoous magnetic flolu. Theso currents may flow along goo-
magnotic parallols from ocast to west,

It 13 also apparent that the intonsity and structure of the anomalous
part of tho magnotic fiold will change deponding on solar activity and the
degree of magnotic disturbanca.

Thoge magnetlc moavuroments on tho cosmic rocket give evidence supporting
the theory that assumes the existence of external sources of the magnetic
field at a distanco of soveral radii from the centor of the Earth,

The establishment of qualitative relationships betwoen tho discoverad
magnetic effects and parameters of tho outer corpuscular zone is a very
important theorotlcal and exporimental objective. ("Results of the Measure=-
mont of the Larth's Magnetic Field in a Cosmic Rocket," by S, Sh. Dolginov
andaNS V. Pushkov, Doklady Akademii Nauk SSSR, Vol. 129, No., 1, 1959, pages
77-00

III. UPPER ATNOSPHERE

Pravda Reviews Investigation of itho Eprth's Belis of Radiation

The following is the full text of a feature article in Pravda of
23 March 1960,

The work of a group of scientists has been proposed for ccnsideration
for the award of a Lenin Frize. This work, by S. N, Vernov, 4., Ye. Chudakov,
V. I. Krasovskiy, I. S, Shklovskiy and Sh. Sh. Dolginov, is entitled "Investi~
gation of Cosmic Radiation and the Magnetic Field of the Earth and Moon."
Thoir resecarch, accomplished by using instrumentz carried into spazz o the
artificial earth satellites and cosmic rockets, has led to the discovery of
the sc-called radiation belts of the Barth. We have fowid that the Barth
is surrounded by a sort of aureole or cloud of charged particles of high
energies, hold by its magnetic field, This cloud 1s clearly divZded into
two belts——inner and cuter,

The equatorial diameter of ths outer belt is about a hundred thousand
kilometers. Within it there is a gap with a diameter of abtout L0,000 km.
The belt is symmetrical in respect tc the Earthis magmetic axis and i4s
meridional cross section has thu form of a sickls with unarrowing points
whose ends reach the upper layers of the atmosphere a% geomagnretic latitudes
of 50-60°,

The inner belt is situated in the gap of the outer helt., It extends
LO degrees in latitude on both sidss of the gsomagnetic squator; ir height
it extends from several hundred to five or six thousand kilometers above
the Earth's surface. -

~ CPYRGHT
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The bolty diffor in tho naturo of tho particlus making thom ups in
tho outor bult tho instrumonts ropglutor eloctrony with onorplos in tho
tuna and hundrods of thowsinds of oloctron volts, while in tho innor bolte~
protons with onergy of tons and ovon hundrods of millions of eluctron
volta,

To Soviet sclontists goos the priority in discovery of tho outer
bolt, and a substantial role in investigation of tho inner balt.

The first signs of tho exlstonco of the outer bolt wore notod during
tho flight of the socond Soviet aritifical earth satellito, launched on
3 Novomber 1957, During tho flights of the satellite at high geographic
latitudes flares wore discovered of a radiation intensity not susceptible
of racording by ground instruments. These results were then confirmed by
obgurvations on the third Soviet artificial ocarth satellite, launched on
15 May 1958,

Ort tho third satellite there was a so-called "luminescent counter."
It effectivoly recorded not only high-energy particles, but also electrons
of relatively low energies, and also determined the total ionization oreated
by all the partlcles entering the instrument.

The basic result stemming from the third satellite was the discovery
and investigation of the outer belt of radiation., From observations of
approximately 300 cases of flight ovor the territory of the Soviet Union
there was discovered an inclined boundary surface; on intersecting it in
the direction equator-pole, the satellite enters a zone filled with electrons
of relatively low energies--tens or hundreds of thousands of electron volts.
The departure of the satellite from the electron zone into the particle-free
space around the Pole was also observed repreatedly during flights over
Antarctic stations. The discovery of particle-free zones at the Poles is
of importance for astronavigation because it makes it possible for future
space ships to leave the Earth, bypassing the radiation at the two polss
that is dangerous for living organisms,

The discovery of the high-latitudle zone served as evicance of the
existence of the inner belt and the praesence of a gap therein. Simul-
taneously with the conduct of observations on the third Soviet satellite,
the hypothesis was proposed that the charged particles of the radiation
belt wers, so to speak, "locked" in the Earth's magnetic field and fluctuate
along magnetic lines of force; they are supplemented by neutron decay and
possibly by the capture of solar corpuscles.

The inner belt was first discovered by the American scientist Van
Allon and his associates and was based on data relative to charged particles
provided by counters inst.illed in the first and third American satellites
launched on 31 January and 26 March 1958 respectively. These counters do
not differ substantially from those used cn the second Soviet satellite,

-5 -
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Mags-Spectroscopie Moasuromont of tho Ion Stato of the Uppor Atmosphoro

The radio froquoncy mags-spoctromotor carried by the third Soviat
artificlal earth satullite is doscribed in considerable detail by V. @.
Istomin in issue 3 (1959) of the Academy of Sciencos sories Iskusstvennyye
sputniki somli.

During the period 15 through 25 May 1958 about 15,000 mass spectra
woroe rocorded at heights betwoen 225 and 980 km. The measuremonts were
made. in the Northern Hemisphoro between latitudes 279 and 65°, The data
rocrivod on the state of the ilonosphare on all the revolutions of the
satollite about the Earth have provided us with complex altitudinal-
latitudinal cross sections of the atmosphere. This makes more complicated
the interpretation of the results, making difficult the derivation «
purely latitudinal or purely latitudinal relationships.

Figure 1 reproduces four photograms showing a great number of poaks
and low resolutlon, ospecially in the field of large mass numbers. This
article is devoted almost entiroly to an interpretation of these peaks,
("Mass-Spectroscopic Measurements of the Ion State of the Upper Atmosphere
on the Third Artificial Earth Satellite," by V, G. Istomin, Doklady
Akademii Nauk SSSR, Vol. 129, No. 1, pages 81-8L)

Research Continues on the Azerbaydzhan Meteorite

The largo meteorite which landed near the Azerbaydzhan village of
Yardymly on 2l November 1959 continues to be the subject of intense
study. The remnants consist of five fragmens ranging in weight from
360 grams to 127 kilograms. It has an iron content ol 92.7%, nickel 6.6%,
cobalt 0.41% and phosphorus 0.18%, and contains other elements in insignif-

cant quantities.

The article reminds us that no element has been discovered in a
meteorite that has not already been lnown on Earth, although minerals have
been found in meteorites that are otherwise unknown on our planet. Under
the influence of cosmic particles new, soc-~called cosmogenic isotopes of
many chemical elements are formed.

Three cosmogenic isotopes of the Yardymly meteorite are being studied
at the Institute of Geochemistry and Analytical Chemistry and at the Radium
Institute of the Academy of Sciences of the USSR. At the request of foreign
scientists samples of this meteorite have been sent to the United States
and Switzerland for study. Such cooperation will permit us to get fuller
and more preclse results and enhance scientific contact between Soviet and
foreign scientists. ("Messenger from Space," by Ye. Krinov, Promyshlenno-
Ekonomicheskaya G.azeta, 23 March 1960, page L)

-7
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"Flight Into the Cosmos"

Following is a dranslation of an article by A, A, Shternfel'd, Winner
of the International Prize for Encouraging Work in Astronautics, subtitled,
"Results of Studies of the Atmosphere and Outer Space Made with Artificial
Satellites and Rockets."

The numerous studies made in recent years cn the atmosphere and outer
space by means of high-altitude rockets and artificial satellites are not
only of great sclentific impor tance but also bring nearer the day when wmn
will fly into outer space. Let's have a look at the results of these
studies.

Structural Characteristics of the Atmosphere

In taking off into outer space a space rocket must pass through the
atmospheric shell which encloses the earth. For this reason we must have
exact information on the structural and electric properties of the
atmosphere, especially ‘he upper layers.

The compositiéon and density of the air are of prime importance in
determining the heating to which space apparatus is subject. The predomi-
nant component of the upper layers of the atmosphere (at heights of 230-
950 kilometers) are the ions of atomic oxygen. There are considerably
fewer nitrogen atoms; one ion of nitrogen to each 15-30 ions of atomic
oxygen. On the basis of data provided bty the satellites and rockets it
has been established that at an altitude of approximately 225 kilometers
the density of the air reaches 3/10,000 of a milligram per cubic meter
and at an altitude of 360 kllometers from 100-120 billionths of the density
at sea level, Thus the density of air at altitudus above 200-300 kllomoters
is 10 times greater than was originally bellieved to be true.

When we take this new data into account we find that the orbits of
artificial satellites (especially the perigee) must be raised to a great
height in order to escape the undesirable resistance of the air during
their gliding. We must also point out that the density of the atmosphere
has congiderable effect on the speed of particle streams and meteoric
bodies which enter the atmosphere, as well as on the process of their
decay during flight.

Moasurements of the temperature of the atmosphere made during the
passage of a satellite through its perigee (at an altitude of approximately
225 kilometers) indicate that it is considerably greater than formerly
believed. Hence as a consequence of the extreme rarity of the atmosphere
along the tracking course of the satellites its temperature has practicaily
no effect on the equivalent temperature of the satellite itself.

CPYRGHT

-8 -
Approved For Release 1999/09/08 : CIA-RDP82-00141R000201150001-5



Approxed fer Release 1999/09/08 : CIA-RDP82-00141R000201150001-5

"o must nlso point out that tho tomporature of tho third Soviot
artificial vatollito is ropgulated by moans of louvers by turning tho
rotating slats at a cortain angle to the sun's radiation. Thus the
tomperature inside the satollito oquals 15-22°C, This is room tomporaturo
and 1s quite favorablo for futuro astronauts. /Noto: Quito valuable data
woro obtained from the socond and third space rockets with regard to the
tomporature insido tho container. As montioned, tho tomperature of the
g¢as in thoe hormetically sealed environmont was maintained at 20-259C in
the socond spaco rocket anmd 25-30° in the third spaco rocket./

Electrical Characteristics of the Atmopshere and
of Space Around the Earth

By means of the third Soviet satellite the magnetic field of the
oarth was measured at an altitude of from 230- to 1,800 kilometers. ' The
greatest intensity of the magnotic field was found at a height of 500
kilometers. These data make 1t possible to calculate the intensity of
tho earth's magnetic field at different altitudes,

If there were no magnetic field around the earth, the speed of a
satellite's rotation around its longitudinal axis in airless space would
be constant. However its prese:ice greatly reduces the speed. Moving-
along in the ionosphere the satellite acquires a negative potential which
has been moasured at various altitudes. At a height of 242 kilometers it
equalled 7 volts and at 795 kilometers 6 volts. The intensity of the
elaectrostatic field of the supper layers of the atmosphere was found to
be 10-100 times greater than formerly believed.

Measurements of the electron concentration made with fockets during
the past years did not confirm our assumptions as to the laminar composi—
tion of the ionosphere. :

Studies on.atmosphoric ionizat’on and the concentration of electrons
in the ionosphere are of great impurtance for. learning the conditions.
govorning radio communication in general as well as the communication of
space ships with the earth in particular.

As we have seen, the refraction of light in the atmosphere has con-
siderable influence on our observations of artificial satellites and on
our determination of their orbits. Besides the refraction of radio waves
is greater when they pass through the ionosphere. As a result radio
signals from the satellite can be received before the satellite itself
bacomes visible on the horizon and vecorded after it has passed from
sight. These phenomena ¢f "radio dawn" and "radio twilight," which
significantly prolong radio signal reception beyond visual observation,
were detected in studying the conditions governing radio communications
with the first Soviet artificial sa‘ellites on wavelengths of 7.5 and
15 meters. The "premature" radio dawn may also be due to other causes,
as for example, the repeated reflection of radio waves from two ionized

layers.

-9 -
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A year aftor the launching of the third Soviet artificial satellite
its "Mayak" radio transmitter, which transmittor close to 100,000 radio
bearings during this time, was still working faithfully, despite the fact
that the solar transistor battory which powers it had been almost con-
stantdy "bombarded" by streams of micrcmeteoritos. Its chemical sources
of power were also working.

The radio apparatus installed in the seqond space rocket nperated in
an oxcellent manner; it functioned continuously during its entire coursee
from the earth to tho moon,

All this gives us reason to expeut that future crews of artificial
satollites and interplanetary rockets will be able to mrintain constant
communication with the earth,

The Meteor Hazard and Harmful Radiation

From data obtained from the third Soviet artificial satellite we
find that on an average only 1 gram of meteoric matter will strike each
square meter of the surface of & space ship during the course of more
than 300 years. But the distribution of meteoric bodies 1s very none-
homogeneous, An artificial satellite has passed at times through
peculiar meteor streams. Then the number of meteorite impacts reached
10 or more per second per square meter. However the cover of the satel-
1lite remained intact. For this reason the meteor hazard must not be
considered so menacing as was once believed before the lauching of the
satellites,

Less pleasant are the results of observations of cosmic radiation
which at a height of approximately a thousand kilometers was unexpectedly
intense. It greatly exceeds tho maximum radiation dose permissible for
the Luman body. This indicates the necessity for more raliable screening
of astronauts in space ships.

Inasmuch as metal plating makes the space ships very heavy, designers
of such vehicles are faced with complex problems.

Artificial satellites and space rockets revealed new intense radiation
around the earth located in twc belts. As shown by these studies, a& we
leave the earth this radiation in~reases hundreds of times in intensity
and reaches its maximu. at a height of three of the earth's radii., This
belt is called the inner zone. Then the radiation diminished sharply
and at a distance of 60,000 kilometers or more from the cente: of the
earth remains practically constant. At geomagnetic latitudes exceeding
65 degrees it suddenly drops and is practically nonexistent in the polar
zone, This belt is called the outer zone.

CPYRGHT
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Tho firnt spaco rookot which rovoalod the exiotonco of inlonso
radlation pasned too quickly through this danpor zone for the data which
1t obtalnad to bu able to Jolinouto tho characterlutics of thiu now
jhonomonon.  For thlo reason tho gocond opacu rocket was provided with
apparatus for additional studioo of tho radiation belts around tho carth,

Anologous studivs woro mado in tho United Statos. Tholr rosults
confiem tho LInformation obtained by Soviot sciontiats.

Aa v can oxpuct from ours and the Amorican data, it will bo difficult
for man to pass through tho barrior of intonso radiation which uxists nour
tho oarth but 4f it 4o oncounterod in intorplanotary flight oven tho com-
[ar tivoly thin sholl of the space ship will bo sufficient protoction
a;ainst radiation sicknoess.

Ay for bolto of harmful radiation around the moon tho svcond place
reckot did not detect any.,

Along with tho difficultios of space flight for future astronauts
thoro aro also favorable circumstances. As has already baon said, at tho
holght of the first sovoral hundred kilomoters harmful radiation is not
yot intense while the spaco rocket is only gathering spaed and is moving
comparativoly slowly. Thoy bocome dangerous only at a height of a thousand
lkdlomutors when the rockot is hurtling along with greator speed, Hence
tho most dangorous zono (the inner zone) will be crossed when the rocket
is going vory fast. With somewhat less but still very groat speed the
rocket will fly through tho second (outer) zone which is loas dangerous.
Ho% until after leaving this zone will the rocket gradually reduce spoad.,

The flight course of interplanetary ships must be selected so that
astronauts will be subject to the last posaible harmful radiation., In this
cor.iection foroign scientists have proposed entoring space in the polar
rogions where we have found the harmful radiation is practically nonexig-
tents On the other hand such flight is complicated by difficult weather
conditions and tho absence of great industrial centers in these regions.,
In addition tho launching of rockets there involves the consumption of
additional fuel. Inusmuch as the speed of rotation of the earth's crust
in thu polar ragions is very small, it would be necessary to give up the
free onergy atnistance of tho earth which originates from its rotation
around its axis. To these impediments we must add another. In July 1959
Amorican scientists (Ney and othors) discovered harmful radiation over
the polar zones which had not been observed before.

The Physiology of Space Flight

For a number of years regular studies have been made in the Soviet
Union on the vital functions of animals during flight in high-altitude
rockots, For this purpose dogs and apparatus which automatically record

CPYRGHT
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the vital functions of tho body have boon sont up to a height of from 100
to 450 kilomoters and moro. In this onterprise tho weight of the main load
in 1959 roached closo to 2 tons, During tho fall of tho rocket to earth
the dogs wero ojocted by moans of catapults. For flights at an altitude

of 100 kilometers the dogs were fitted with spocial pressure suits and

for flights at an altitudo of 200 kilometers and ovor the animals woro
placed in soaled cabing., In ordor to rogenorate tho air in tho cabine a
spocial inotallation was fittod in with tho dogs., Tho exporimont showod
that it worked satisfactorily, Air prossure during flight varied to an
insignificant degrea (from 775 to 790 millimeters Hg).

During the first 90 suconds the temperature of the outer shell of
one of tho rockots rose from 21 to 93 degrees and then gradually dropped.
By tho 226th second of flight it stood at 58 degrees. During this time
the tomperature of tho insulating layer (8 millimeters of folt) fluctuated
botween 22 and 259C and the air temperature in the cabin changed only one
half of a degree,

When the motors wero working the respiratory and pulse rate and blood
pressure rose but did not go beyond the pormissible norm, In nonanesthetized
animals the effect of welghtlessness during the initial stage caused tempo-
rary physiological disruption (no more than 3 minutes) afte:* which it
rapidly (within 2-3 minutes) returned to normal., When the animal was under
anesthesia no deviations from the normal were observed, After the experi-
ment the body temperature of some animals was up to 0.8 degree higher and
of some up to 0.5 degree lower than normal. This indicates that the
reactions of animals are different but that their temperature did not go
beyond physiological norms.

Analyses of blood taken from dogs before and after flight showed
fluctuations which did not excsed changes observed under normal conditions
while preparing this animals for flight. But in some animals there was a
marked increase in *he number of leucocytes and this leucocytosis persisted
for several days.

In some cases after landing the dogs showed insignificant hemorrhages
(from the nose, near the anal opening, in the sclera of the eyes) but they
did not lead %o serious congsequences. It is believed that these phencmena
occurred during the descent when the parachute braking upon entry into the
dense layors of the atmosphere is very intensive; in addition the body
rosition of the animals which underwent various abrupt changes from the
very start was far from optimal.

The launching of the second artificlal satellite with an experimental
animal (the dog Laika) in a specially outfitted sealed cabin revealed com-
pletely new possibilities for studying the adaptability of living organisms
to acceleration and prolonged weightlessness. While the engine was working
the contraction frequency of the heart muscles in Laika increased almost
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throafold but thiu dangorous porlod did not have catastrophic consequoncen
duo to itus brevity (sovoral minutus). Whon the onglno stoppod working the
pulse rate gradually roturned to normal. On the wholo Laika's physiolopical
condition was glowod down for sovoral days.

The mochanical effuct of such oxporimonts on pooplo would be uncortain.
Yo must make many oxporimonts bofore tho first man lies into intorplanotary
spaca,

Tho offect of woightlossnoos un fliers has boon studied during special
figure £lights which lastod from 30-L5 soconds., Sonsitivity to tho physio-
logical offect of woightlosunoss was found to be quite difforont not only
in different ind{viduals but ovon in tho same porson dopending on the cir-
cumstances. Some individuals became more or less soriously ill while others
withstood tho loss of wolight satisfactorily. This indicates tho advantage
of tho possibility of selecting poople resistant to space sickness, who aro
able to oxist in a state of woipghtlosoness without danger to health during
more or less prolonged inortia flight.

Mumerous laboratory studies have shovm that the physiological reactions
of porsons during the ascent of a space rocket will not bo a hindrance to
actual flight., Tb~ results of experiments confirm that a four or five time
increaso in weight (as comparoed with tho usual force of gravity on the earth),
which acts for sovoral minutes, can be withstood without consequence by the
majority of porsons. This is sufficient for reaching space spoed.

To What Height Can Man Go Today?

We can imagine that we want to sot a record for the height of rockets
with man on board. In this instance we must take into account that the
rocket must be analogous to the one which placed the third satellite in
orbit, What ceiling can one reach under these conditions? Here it is
necessary to take into-consideratior that there is as yet no possibility -
of making a parachute jump from a }lane flying only one twentieth the
speed of the artificial satellite., This same orbital rocket which placed
the satellite in orbit takes off vertically. Zﬁotez An orbital rocket is
intonded to achiove sufficient speed to go into 2 circ¢ular or elliptical
orbit. Such a rocket may become an artificial earth aatellitq£7 After
reaching half its maximum speed the engine cuts out. The rocket contines
i1ts vertical flight through inertia, reaches its ceiling and starts to fall
back to earth. As 1t descends the rocket continues to accelerate. If we
disregard air resistance, at the height at which the engine cut out during
the ascent the speed of fall equals the speed of ascent at the corresponding
moment but their directions will be opposite. ILet's assume that the vertical
position of the rocket did not change during the entire time. Then in order
to break its fall it would be enough to switch on the engine a second time
and when the appropriate operating cycle was achieved the speed of fall
would be completely reduced to zero at the moment when the rocket touched
the earth's surface.
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As wo pan, tho pay load of the rocket which put into orbit the third
Soviot satollite was more than 1.3 tons., This means that this rocket might
1ift a oealed cabin with onw or two persons and all the equipment noedod
for a half yvar's flight., Calculations indlicate that an orbital rocket
used for lauching this satollito can develop in free spaco the so-called
idoal spood (close to 9.1 kilomotors per second) [ﬂotm By froe space wo
moan space in which thoro is no modium to causo raaiutancoj

Let's assumo that in its vertical take-off tho rocket was given a
booat of up to ono=half tho montionod speod, or L.55 kilomotors per second
and the rocket engine was so regulatad that the flier was subject to L Qs.
Wero it not for the earth's gravity and air resistance the per second
increase in speod of tho rocket would be 39.2 metors per secoand (9.8 x L),
Under thase conditions during rocket ascont the engine could work continuously
for 116 seconds (L4550:39.2), If we take into consideration that each second
the oarth's gravity altors the speod of the rocket 9.8 meters per secard
and during 116 seconds alters it 1140 meters per seond (9.8 x 116), we find
that by the end of the engine's oporation the spoed of the rocket ia 3410
moters per second. This speed is enough to 1lift the rocket to an additional
height of 600 kilometers, We say "additional"” because as shown by calcu-
lations when the engine stopped working the rocket was already at a height
of 700 kilometers, Thus the rocket's ceiling would seem to be 800 kilometers,
It is not difficult to compute that after the rocket's engine cuts off the
rocket will continue to rise for approximately 6 minutes., Hence the ascent
lasts a total of eight minutes,

If the rocket reaches a ceiling, it stops for a moment and then starts
to fall back to the earth, What will its fall be 1like? There can be no
doubt that the most economical would be a fall utilizing atmospheric
resistance to brake the speed of the roturning rocket. But this feature
has not yet been technically solved. At the present stage we must apparently
consume energy in order to slow down the rocket by turning on ths engine,

In this case after a six-minute fall with an average speed of
approximately 100 kilometers per minute the rocket is at a height of 200
kilometors, exactly the same height vhere 12 minutes before the engine was
cut out. Now the engine is once more started but this time to inhibit the
speed of the rocket which at this altitude reaches 3L10 meters per second.
Operating under the previous cycle for 2 minutes the rocket lands with a
speed of zero. The entire flight lasts approximately 16 minutes.

If we reach algreater number of Gs while the engine is operating, we
could reach a ceiling of more than 1000 kilometers.

What Distance Could Be Flown in a Quarter of a Year

We already know that the orbital rocket can be used to raise people
to a height of from 800 to 1000 kilometers and over, With the aid of such
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Cosmos," by A. A, Shterfel'd, Nauka i Zhittya, No. 2, 19

("Flight Into the
0, pages 14-17)

Captions to Illustrations Accompanying
"Flight Into the Cosmos"

Page 151 System for Measuring Electron Concentration: .
1l - radio transmitter unit; 2 - lateral transmitting antenna
emitting frequency oscillation f£9 and fp; 3 - receiving
antennas; L - roceivor phasometric instrument; 5 - recording

apparatus

Page 16: Diagram of the Air-Regenerating Apparatus:
1 - tube extension for charging tanks; 2 - tapks with oxygen
and air; 3 - pressure valve; L - reducer; 5 = injector;
6 - absorpvion cartridge

Pago 16: Section of the Rocket Head with its Animals in Ejector Seats.

Page 17: Malyshka After a Descont From a Height of 110 Kilometers.

IV. METEOROLOGY CPYRGHT

Latost Report on the Pacific Ocean "Weather Ship"

The initial processing of the data € the first Pacific cruise of the
expeditionary ship "A. I. Voysykov" has been completed; the ship returned
to Vladivostok a few days ago.
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The chlefl of tho oxpodition, the Director of tho Far Eaztorn Scientific
Rosvarch Hydromoteorological Institute, I, A. Uryvayov, in a conversation
with a correspondont of Izvostiya reported:

GRYRGHT
"Ovor a poriod of ono and 4 half months tho L3 sclentific workors of
our Institutn, the Contral AoroJogical Obsorvatory and the Acadowy of
Scionces of tho USSR conductod gosoarch in tho northwestorn part of tho
Pacific Ocoan and in waters noag tho equator."

"Wo accomplishad a widoe rargo of hydrological, meteorological and
anorological work, Wo made obsepvations of the amount of heat passing from
tho atmosphere into tho ocoan arid from tho ocean into tho atmosphere at
difforont latitudes and at diffdrent times. Of considerable interest was
tho study of tho diatribution off air and wind velocity and direction from
the ocean surface to high altitydes, This work was accomplished by using
meteorological rockets. By usifg these rockets the sclentists of the
oxpedition were able to make a femperature-wind oross section from the
middle latitudes to tropical la§itudes."

"The 'weathor ship' on the jray to the equator and back twice passed
through tho zone of so-called jqt streams in the atmosphere. Wind velocitiles
wore recorded there at groat alffitudes."

"The hydrologists of the ejpedition accomplished work in measuring
curronys in the ocean. New datq wore received on the North Equatorial
Current and on one branch of thqd Kuroshio Current."

"Also of considerable intefest are the observations that were made
continuously over a period of sqveral days of changes in the hydrological
and hydrochemical propsrties of Jthe waters of the occan, We were able to
collect new data on the regime little~known internal waves in the open
parts of the Pacific Ocean.”

"The processed and scientiffically analyzed data from this expedition
will be published very soon."

"The research work of the dxpedition is of great theoretical and
practical importance. It will used for compiling long-rangec predictions, )
optic maps and the study of the laws of meteorological phenomena.”
Z"Pacific Ocean Cruise of the 'Weather Ship'," Izvestixa, 11 March 1960, CPYRGHT

page 6
Standard Production of Remote Control Meteorological Stations to Being in 1961

The following is a complete translation of a short notice appearing
in a recent iszue of a Soviet periodical.
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Woathor prodiction--it is nocowoary t¢
vooasel, to a collactivo farm workor, and tq
Sunday outing. Vory intoresting apparatus
conditions is annually boing dosignod at
of Hydromotoorological Instrumonts. Engindors there have rocently devalopoed
a naw romoto control motoorological statior] for oparational usce. It is
dosignod for sorvicing airdromos, Lydromotqorological offices and woathor
stationy,

ovoryono=-=t0 tho pilot of au

& city dwollor planning a

or ugse in dotormining woathor
Seiontific Rosoarch Inptituto

"Our motoorological station," states tho chiof ongineer M. Asbol!,
"enables us to get considorably more precigp and detailed data about
waather conditlons than was the cose befordl In addition to the usual
paramotors--temperature, humidity and wind [felocity--it determines the
height of the lower limit of the c¢loud covdr and the range of visibility.
The new romote control meteorological statilpn records many parameters on
tape. It is equipped with a special recording device. The apparatus is
serviced by one man,"

Standard production of remcte control

porational service will be inaugurated at
CPYRGHTuivonthor Predictions Fill Bo More brg
Cazeta, 20 March 1960, page L)

Metoorological Observatory on Mount El'brus Seeks to Induce Pracipitation
by Uso of Sound

moteorological stations for
116 el "”e (1} s =

e Precise,! Promyahlenno-Ekonoﬁicheskgya

The following is a full translation of an article from the Soviet
Jjournal Promyshlenno-Ekonomicheskaya Gazeta.

Those persons who have visited in one of the most picturesque corners
of the Central Caucasus--Baksanckiy Canyon--have noted a strange phenomenon.
Soon after the sun drops behind the snowy peaks the slopes of the mountains
become shrouded by a dense fog and the entire river valley is filled with a
low, even, and monotonous sound. It appears that sounds, repeatedly
raeflectad by the mountains, pour in from all sides., From time to time the
sound is so loud that it is even stronger than the thunder of a powerful
mountain stream,

This sound comes from special powerful generators that have been
installed on one of the slopes of ancient Mount El'brus; there the workers
of the El'brus High Mountain Complex Expedition of the Academy of Sciences
of the USSR are conducting experiments on the influence of sound on clouds
and fog.

The problem of controlling the weather, and especially the seeding
of clouds and fogs, has attracted the attention of many scientists in
recent times. It is planned to "intercept" the clouds and force them to
liberate their molsture in precisely those places where the soil and crops

CPYRGHT
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aro in spocial nsod of irrigation, or, instead, oclear the sgky over an air-
drome or over a city, whore, on a holiday, the sun should shine brightly.
Is this foasidle?

The firat ailperimonts in this diroction conducted in the USSR and
ahroad gavo oxtrumely hopoful results. If a supercooled cloud, that is,
a cloud having a tomporature below zero, is sown with a substance 3uch as
dry ico or silver iodide, water will rapidly collect around the sriall
microscopic ice orystals forming at this time., Then the drops, growing
8o heavy that the currents of riming air can no longer support them, fall
to the eerth, But this does not always happen although the experiments
are frequently nonducted under identical conditions. This is due to the
fact that not all the laws of cloud development have been studied.

To all intents and purposes sciontists have begun such work only
in the last decads,

It is these laws that aro being studied in the laboratory on the
slopes of Mount Elfbrus. Experiments of El'brus are being conducted with
clouds having a "plus" temperature; the methods used usually in supercooled
clouds are little sulted for clouds of this type. Therefore in this area
it was decided to tost a different method of influencing clouds and fogs--
sound,

The scientists here are dealing with a phenomenon which each of us
has probably observed more than once. Here is the way it goes. The entire
sky 1s covered with dense black thunderclouds. Heavy, as if coated with
lead, they hang above the earth; seemingly the rain is at the point of
pouring down. But the railn does not come... Suddenly the lightiing
flashes, a deafuning roll of thunder is heard and masses of water pour
down after the psal of thunder,

Thunder is a powerful sound wave; it appears that this 1s a "reagent,"
a physical "catalyst" which can be used for causing precipitation.,

It was not especially difficult to create clouds and fogs artificially
in order initially to conduct experiments under laboratory conditions. It
was more difficult to find an acoustic  reagont to some degree resembling
thunder. To do this the researchers first constructed a small but
relatively powerful generator that emitted sound waves; these do not emit
a single momentary impulse, but continuous impulses instead.

Experiments were conducted in a specially built chamber with a
volume of 500 cubic meters. An artificlally created fog is usually main-
tained therein for 1 to 1% hours., But scarcely are the sound generators
activated and in literally one or two minutes it 1s completely dissipated.

CPYRGHT
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Tho oxporimunts wore succosufuly tho rosoarchora thon docldod to con-
duct fhose oxporlmonbs undor natural conditlons to toust tho mothod diroctly
in thq cloudy,

rugsoarch laboratory huas thorofore now buen organized noar El'brus,
whoro Jthors aro almost always clouds, and whoro dense fogs riso from tlo
canyorf up along tho olopus in tho ovonings aftor sunsot,

-

o gelontific worker V. Vyal'tsov of tho El'brus High Mountain

Expodiftion deslgnod poworful gonorators for use in tho oxpaerimonts; thoy
havo Hpon instalind on the slopus of the mountain. The gonorators aro

' surpriping not only in thelr sizoe (their loudspoakors have a cross section
as much as 9 squaro motors, but also in power--25 kilowatts ocach., At first
glancyy theso figuros may nol. gsoom so largo--after all, a small rural power
statioh ylolds 25 kilowat's. But in this case we aro speaking of sound
volum

orefore when such a powerful boam of sound waves 1s directed at a
tho very smallost drops of water, scarcely visible even under strong
cation, come into a stato of oscillatory movement. 'Warm" clouds

s are mado up of such particles. These drops collide vith one

with evor-increasing frequency, fuse together on collision, grow

s incroaso in weight, and drop downward.

the first experiments with sound the scientists only partially
ed in disgipating fogs, although they had disappcared completely
in thofchamber., But the experiments have only begun. Scientists must
still yolve many problems in allied branches of science such as meteorology,
physic®, chendstry and other scilences.

succee

I3 a yoar of two, possibly, genorators exactly like these may be
used t§ cloar fogs from airports, drive thunderclouds away from stadiums
duringgames, or artificially cause rainfall ovor the fields of colle
"Laboratory in tho Caucasus Mountains," by L. Agayan, Fromyshlenno-
Ekonomichoskaya Gazeta, 6 March 1960, page L) :

Moeting of the Second All-Union Conforence on Problems of Aeroclimatology

The Second All-Union Conference on Problems of Aeroclimatology was
held in Moscow in November 1959. Participating in the conference were 26
sclentific-research and operational subdivisions of the Hydrometeorological
Service and 29 institutions of various departments. The total participation
was 223 individuals,

The goal of the conference was to sum up the results of the development
of aeroclimatic research in the USSR during the period that has elapsed since
the First All-Union Conference on Aeroclimatology (October 195L) and to
dotormine tho main directions and tasks of future research in the field of

climatology.
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The doputy chief of tho Main Administration of tho Hydromoteorologlocal
Sorvice of tho USSR (duaMs), XK. T. Logvinov, pronounced tho oponing words
abt tho boginning of tho conferonce,

During tho course of the conforence 27 sciontific roports on varlous
probloms of aoroclimatology wero delivered and discussed.

Tho director of the Sciontific Rosearch Institute on Acroclimatology
(NIIAK), P, K. Yovsoyov, summed up tho main results of work on aeroclimatology
accomplished in the USSR; ho alao characterized tho status of the problem
abroad, Ho noted that during the last 5 years thore have baen new attainments
in tho fiold of Soviet aeroclimatology, important both for an understanding
of the processys of circulation in tho atmosphero and for the solution of
various problema, In addition Yevseyev pointed out that aeroclimatology
iz lagging bohind the growing demands of the national economy of the country.

The conference devoted a great amount of attention to the problem
of tho distribution, over a poriod of years, of the principal meteorological
elomonts in the froe atmosphere over all of the Northern Hemisphere,
especlially over tho terrltory of the USSR.

In characterizing the temperature field over the Northern Hemisphere,
I. V., Khanevskaya (NIIAK) noted that in the winter the most active center
of the cold polar region 1s situated over Eastern Siberia and that the
thermal interac“ion of the oceans and continents (especially Eurasia) extends
through a considerable thickness of the troposphere. Khanevskaya pointed out
the presence in winter of an intensive region of heat in the stratosphere in
the northern part of the Pacific Ocean,

V. R, Dubentsov of the Central Weather Institute (TsIP) described the
temporature, geopotential and wind to the 10 mb level for January 1958 and
July 1957. Debentsov noted that there is a region of strong westerly winds
in the stratosphere over the polar regions in the winter,

L. G. Zastavenko (NIIAK) reported on the mean geopotential field, She
emphasized that the Icelandic and Aleutian lows, in the form of indapendent
conters, are only traceable to the 850 mb level. Seasonal regions of high
pressure are very low and cannot be found at the 850 mb level,

I. G, Pchelko (TsIP) desribed the development of the summer anticyclone
aloft on the basis of IGY data. He noted that the sumer stratospheric
anticyclone arises over the polar regions in May, extending to the temperate
latitudes by July.

Wind distribution over the Northern Hemisphere, the subject of a paper
by S. I. Dunayeva (NIIAK), supplemented our general ideas about the planetary
circulation of the atmosphers.
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A largo group of rapwmrtu wap dovotod to tho distribution of tho
principal mocoorological vlemonts over tha USSR. I, @, Gutorman (NIIAK)
examinod the principal pattornu of distribution of tomperaturo, pressure
and wind over the territory of tho USSR, pave tho value for the moan
deviations for individual years and a description of intordiurnal chango-
abllity of tho olemonts. In a socond roport ho oxamined the characteoristics
of tho wind at hoighto of 7-12 km pertinent to tho tasks of servicing
aviation,

W V. Zavarina of the Main Geophysical Observatory (G00) reported
on the distribution of probabilities in zonos of high turbuloney, causing
bumps in aircraft. On the basis of research shuy derived values for the
turbulency by tho indirect method, using tho Richardson number.

With groat satisfaction reports woere heard and discussed which
dealt with asroclimatic descriptions of individualregions of the USSR.

No Fo Gol'mgol'ts of the Kazakh Sclentific Research Hydrometeorolog-
ical Inatitute (Kaz. NIGMI) roviewed the aeroclimatic charactoristics of
Kazakhstan, based on a program of aeroclimatic descriptions. In another
report he examined the recurrence of forms of cloudiness in association
with various meteorological phenomena.

A communication relative to the regime of the free atmosphere cver
Central Asia was made by §. N. Ivanov of the Central Asiatic Scientific
Research Hydrometeorological Institute (Cr.-Az. NIGMI), which demonstrated
the influence of relief on the distribution of temperature and wind,

In the reports presented by L. A, Gavrilova and V., I. Knyazeva,
sclentific workers at the Arctic and Antarctic Scientific Research Insti.
tute (AANII), statistical data were given on the structure of anticyclones
and cyclones over the Arctic. Qavrilova pointod out the frequent circu-~
lation of heat in the Arctic stratosphere in winter.

Several reports were devoted to the characteristics of the tropopause
and the near-surface layer. M. A, Zolatarev of the Central Aerological
Observatory (TsAO) showed, by means of vertical cross sections of the
atmosphere, that the determination of the tropopause on the basis of con-
ventional criteria is obviously inadequate and that in this case it is
necessary to take synoptic conditions into consideration. I. F. Kvartskheliya
of the Tiflis Scientific Research Hydrometeorlogical Institute (Tbil., NIGMI)
expressed a singular point of view in his report. He considers that in the
presence of a multllayered tropopausc over the southorn part of the USSR the
principal one is the upper, tropical tropopause. The lower layer of the
multilayer tropopause he relates to fronts.

F. N, Stel'makh (NIIAK) discussed at length the characteristics of
interdiurnal changeability of the height and temperature of the lower
boundary of the tropopause over the various regions of the USSR.
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Tho aoroclimatology of thu boundury layer wag tho subJect of roports
by ¥+ A. Vorontsov (G30) and N. A, Lazarova (GGO). In both raports it wau
omphasizod that tho aeroclimatological study of the boundary layor should
bordin by tho determination of its heipght. Both authorus Jdotermine the hoight
of the boundary layer on the bauls of the thoorotical promises of D. L.
Laykhtman.

OGroat attontion was devoted to probloms cf getting the aoroclimatic
charactoristics for servicing aviation and also a method for processing
individual elemonta.,

I. G. Guterman demonstrated that the distribution of wind velocity
in tho free atmosphore is subordina*e to the well-known Maxwell distribu-
tion law. The computations made by Gutorman enable us to dotermine the
probabilities of any values usirg only the mean value for a number of years.

G. Ya. Narovlyanskiy cf the Air Forco Academy (BBA) and S. V. Solonin
of the Loningrad Hydrometeorological Institute (LGMI) reported on a method
for computing eaquivalent wind and showed that it was possible to use mean
aoroclimatic data for this purpose.

The report by I. N. Shpakuvskiy of tho NIIGAU (Main Ordnance Adminis-
tration Scientific Research Institution?) was devoted to the establishment
of minimum tires for sounding or. the basis of the character of temperature
and vwind variability in time.

L. A. Kazakov (LOMI) pointed to the possibility of computing a series
of supplementary mean characteristics of the atmopsheric regime (transfer
of masses, etc).

R. F, Usmanov (TsIP) demonstrated the advantage of using standard
elevations for research on atmospheric procosses instead of the levels of
isobaric surfaces,

In the discugsions developing after the reports, attention was
devoted to the impertant role of modern computer technology in the conduct
of aeroclimatic research. However, as a result of the slow implantation
of mechanization in various subunits of the Hydrometeorological Service
the scope of this research was recognized as still being inadequate. A
well-known hindrance to the develooment of aeroclimatic research on the
periphery is the absence of initial data of aerological observations for
the whole territory of the USSR and foreign countries.

Those delivering papers or participating in the discussions pointed
out the unsatisfactory status of the probl:m of introduction of radiational
corrections in data supplied by radiosondus of various systems; this makes
the goneralization of data difficult. In particular there was pointed out
the very great valus of the radiation ccerection recommended by the Central
ferological Observatory for the racdiosonde RZ-OLS.
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The confuronce rocognizod that 1t lu oxpodiont to conduct additiona’
anrociimatic resoarch alonpg threo principal linos. Thoso diroctions aro
the following: L) statistical rosoarch on tho froeo atmosphoro, 2) synoptic-
climatic resoarch and 3) spocialized procossing for the satisfactory ful-
fillmont of tho demands of the nationa. economy.

Tho conforonce rocommonded that the publication of daily aerological
data be initiatod, togothor with the microfilming of data for past yoars.
It was rocommonded that the roports and data of tho conferonce bo publishod
in a special mories. ("Second All-Union Conferenco on Probloms of Aero-
climatology," by I. G, Guterman and I. V. Khanevskaya, Meteorologiyva i
Gidrologiya, No, 2, 1960, pages 60-61)

Roport on the All-Union Conforensce on Atmospheric Ozone

In October 1959 tho All=Union Conforence on Atmospheric Ozona was
held at tho Physics Faculty of Moscow State University. It was sponsored
by thu linistry of Higher and Intermodiate Education (Specialized)of the
USSR, the Main Directorato of the Hydrometoorological Service of the
Council of Ministers of the USSR and the Academy of Sclences of the USSR.

The problem of atmospheric ozone has recently been atiracting an ever
greater number of researchers, especially in connection with the conduct
of the International Goophysical Year. During this period there has been
established an extensive ozonometric network, both in the USSR and abroad,
and an immense amount of interesting data has been received.

Although atmospheric ozone is an independent object of study of the
physics of the upper layer of the atmosphere, at the same time it is
attracting ever greater attention in the fields of synoptic and dynamic
meteorology due to itc close connection with atmospheric circulation.

In actuality, ozone, as a conservative constituent of the atmosphere below
25 lm, participates in horizontal and vertical movements of air masses as
a singular "tagged atom" in the atmosphere.

Ozone measurement requires detailed observations of the solar spectrum
(ultraviolet, visible and infrared) and careful considerations of its dilu~
tion by aerosols. This connects the study of ozone with the principal tasks
of atmospheric optics. Finally, the application of modern methods of
research (including rockets) and processing (by electronic computers) has
meant that both mathematicians and upper atmosphere specialists are involved
in ozonometric work.

Hence it can be seen that the conference, originally meant for a
narrow circle of specialists on atmospheric ozone, has attracted the
attention of a wide circle of scientific workers of many fields of geo=-
physics. This guaranteed a highly advanced and multisided discussion of
the reports delivered at the conference.
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Soventeon different organizatvions participated in tho conforence.
Twontyono reports were delivored by ropresentatives of all thv establish-
ments conducting research work o atmosphoric ozone in the USSR. The
roports prosonted covered threo *%ypes of probloms:

1) The method for investigation of the goneral content and vertical
distribution of ozone, its temperature, otc.

2) The theory of formation, and changos in atmospheric ozone.

3) The connection between atmospheric ozone and meteorological
paramoters of the atmosphere and synoptic conditions.

A number of reports in the first division reflected the introduction
of now and modern methods of ozonometry. Thus, L, A, Kudryavtsev (Central
Aorological Observatory) reported some results of investigations of the
vertical distribution of ozone with the asslstance of rockets in 1959.

A. S. Briayev (Central Aerological Observatory) reportsd on the new chemi-
cal method of determining ozone, R. (. Romanova reported on the determina-
tion of ozone from an aircraft, as reflscted in several horizontal and
vertical cross sections., Ye. 5. Kuznetsov reported on methods of using
electric omputers for the computation of the vertical distribution of
ozone.

Considerable attention was evoked by the method of "rotation" and the
possibility of determination of the vertical distribution of ozone by this
method. Tha keynote of the discussions in this division was the problem
of the calculation of the aerosol component of the atmosphere in ozonometric
research capable of giving either a selective or "grey" scattering of light.

K. Ya. Kondrat'yev reported on work being conducted at Leningrad State
University on the study of the infrared spectrum of absorption of atmospheric
ozone. R. S, Steblova reported on recent Soviet spectroscopic determinations
of the temperature of the ozone layer. :

Problems in the second division were the subject of reports by G. P.
Gushchin-—pn the significance of turbulent mixing for seasonal and latitudinal
variations of atmospheric ozone, by A. Kh. Khrgin--on the causes of the
diurnal variation of atmospheric ozone in different regions of the globe,
and by V. D. Reshetov, who proposed an original qualitative hypothesis con-
cerning the formation of ozone in aqueous aerosols.

The study of the connectlion between atmospheric ozone and metsorological
parameters of the atmosphere has great theoretical significance because a
large part of the ozone 1s located in the stratosphere and at the same time
variations of ozone depend on changes of meteorological elements essentially
of tropospheric origin,

-2l -
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Roports portinont to tho third division show that tha study of the
rolationshlp botweon almosphorde osono and tho woathor Llu proceoding along
tha lino »f statlotical procoussing of tho rosults and the ostablishmont
of correlative connoctions, both on the basls of usymoptic mothods and come
parison with atmosphoric procauusos. In tho ruports of this division a
connaction was dlacovored botwoon tho ozono contont and tho position of
tho axis of tho Jot stroam (1. P. Gushchin, Main Goophyoical Obsarvatory),
an woll au with tho lntunulty of sonal and moridional circulation (0. I.
Kuznntaov, Moucow Stato Univoralty), oxprossing itoolf in an incroaso in
ozony to tho north and a docroaso to tho south of tho main frontal zono.

In respoct to tho goographlcnl distribution of atmosphoric ozono,
T. U. Karimov (Arctic and Antarctic Sciontific Rosecarch Institute) and
T. 8. Gol'm of tho ANIO at Dikson (abbroviation not idontified) reportod
on pacullaritios of tho seasonal and latitudinal variation in ozone content,
bagsod on tho obsorvation of owr Arctic ornonomotric stations, whilo B, Yo,
Shnayorov of tho Main Goophysical Obsorvatory ronortod on obsorvations
of atmosphoric ozone in Actarctica.

In contrast to establishod ideas, there has boen discovered an
asymnotry in tho latitudinal distribution of tho total contont of ozone
rolativo to thu Polo; this 13 associated with the presence of a meridional
gradiont of atmosphoric ozone over the continont (G. I. Kuznotsov, Moscow
State Univorsity). In many of tho roports presentod thoro was noted the
prosonce of a more or less closo connection botwaon ozone and cortain
other atmospheric paramters at different lovels (in tho presentations of
of A. S, Britayev, Contral Aorological Observatory; T. S. Gol'm, ANIO
Dikson; R. G. Romanova, Main Goophysical Observatory and otherss. But
in sevoral rogions we have not succeeded in establishing such a relation-
ship (Sh. M, Chkhaidze, Abastuman Astronomical Observatoryk

In the discussions the need was pointed out for the examination of
highor levels (up to 25 mb) for the analysis of the hypothetical rolation-
ships betwoen atmospheric ozone and temperature and the circulation of
the atmosphera,

As a whole the conference demonstrated that at the present time there
is an extonsive network of stations and institutions in the USSR staffed
by sikdllod scientific personnel and conducting systematic and multisided
investigations of atmospheric ozone., The results of this work are of great
importance for the study of the ozone layer and its connectlions with
atmospheric processes.

The conference regarded it as expedient to establish an interdepart-
mental commission on atmospheric ozone for the planning and coordination
of future ozonometric work in the USSR.
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The conforence by tho adoptlion of a rovolution rocognizod the nood
in 1960 for making a comparison of tho typos of ozonomotric instrumonts
usod in tho USSR, It wao also notod that in connoction with tho growth
of ozonomatric work in tho USSR it is deslirable to conduot oimilar con-
feroncos ovory 2 or 3 yvars. [inally, a rusolution was adopted rolative
to tho publication of tho works of tho conferonce, ("The All-Union
Conference on Atmosphoric Ozono," by G, I, Kuznetoov, Meoteorologiya
i Oidrologiya, No. 2, 1960, pagos 58-59)

Tho Future of Radiosondo Obsorvations

Tho following is the full text of an article in the Fobruary 1960
issue of Meteorologiya i Gidrologiya:

The mothod of making radiosonde obsorvations, widely used throughout
the world, was devised thirty yoars ago in the USSR,

The firat radiosonde in the history of sclenco was roleased at the
Pavlovakaya (Slutskaya) Aerologlcal Observatory of the Main Goophysical
Obsoervatory noar Leningrad on 30 January 1930; it was a triumphal accomplish-
ment of the colloctive offorts of a group of aerologists, enthusiasts of
the new taechnology, headed by tho gifted Soviet scisntist P. A. Molchanov.

We recall that tho first succesaful ascent of a Fronch radiosonde was
not accomplished by the scientists of that country until six months after
tho boginning of Soviet radiosonding, German sclentists required almost a
year and a half o achieve this, while in the United States the decennial
of radiosonding with their own apparatus was not reached until 1947,

In these days of striking advances in the field of automation and
telemotry, by which we are successfully accomplishing the solution of
even extraordinarily complex problems (the measurement of the pulse and
blood pressure of a living being in cosmic space, the reception of photo-
graphs of the reverse side of the moon, etc.), it is becoming difficult
to realize that it was only relatively recently that measuremnts by radio
had never been made and tho very idea of the possibility of such measure-
ments came under the heading of scientific fantasy.

The release of the first radiosonde was the illustrious result of
the research stage in work for the creation of such an instrument; this
was followed by the no less important stage of development and perfection
of the new method of aerological observations and its introduction into
practical use,

In the years that followed a great many varieties of radiosondes
ware built in different countries; some of them are still in use at the
present time. The first international comparison of radiosondes was made
in 1950 at Payerne, Switzerland; a second comparison was made at the same

CPYRGHT
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placo in 1956, with a largo numbor of countries participating., Tho
results of the comparative ascontn of radiosondos of tho difforont systoms
showed that their tochnlcal charactoristics, with amall doviations, can

be oxpressod by tho following moan norms.

l. Random errors in measurements: a) air temporaturo + 1+ 29,
b) air pressure 4 2.5 4 5 mb, o) humidity + 8 + 10%.

2. Spood of ascent 300-400 m/min.
' 3. Duration of asocent 50-100 minutes.
L. Weight of instrument 1.0 - 1,6 kg.

5. Time required for full processing of tho rosults of radiosonde
observations--90-120 minutes.

6. Inortia of data units: a) temperature--from 5 to LO-50 seconds,
b) humidity--from 15-20 seconds to several minutes and even several dozen
minutes (at temperatures of about -L0° and below the inertia of the deformed
receivers is measured in the hours, that is, they are practically inactive).

7. A1l radiosondes are characterized by systematic errors from the
influence of solar radiation, at times increasing the results of measure-
ments of alr temperature, especially in the stratosphere, by 3-10° and more.

From the first releases of radiosondes observations have been made with
theodolites; this enables us to get supplementary data about winds aloft.
The fact that such observations were limited by the range of visibility
forced Molchanov to turn to short wave radio direction finding. By 1939 a
tri-point system of radio direction-finding observaticris had been developed,
enabling us to get wind data for heights above the clouds at any time of
the day. However, errors in such radio-transmitted measurements were
approximately ten times greater than crrors associated with theodolite
measurements, This, together with the complexity of arganization of tri-
point observations, detracted from the practical significance of short-wave
radio direction finding.

Begiming in 1943 radar stations began to form part of the ground
equipment of radio sounding points; these made it possibls to make wind
measurement simultaneously with radio sounding; this is done by using
pa: sive reflectors in the form of crimped! segments of wire fastened to
the radiosondas. Observations of this type were possible at an inclined
distance of 15-25 km. A sharp increase in the distance of wind observations
(up to 100 km and more) wasz achieved betwsen 1950 and 1951 after the intro-
duction of ultrashort wave direction-finding transmitters into radiosounding;
these are more economical in power use than are shortwave transmitters,
ensure the best reception of signals, and permit the reception of signals
and precise direction finding by means of radar-type apparatus.
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Bopinning in 195% tochnical progruvs in tho flold of radio sounding
wan onco more acceleoratod by tho vigorous devolopment of radlo oloctronics.,

A groat achiovemont during this porlod was tho dovelopmont of a
systom of radiosondes with transmitters-rosponders, highly automated
ground rocoiving and rocording apparatus, and computers for the processing
of radiosondo data.,

Progress in Soviet radiosonde work in this period was expressed not
only in the dovelopmont of new, moro tochnically porfoct instrumonts and
ground equipmont; thore was also improvemont in tho envelopos, whose
quality determines the coiling to which sounding is possible.

Strictly speaking, the envelopes have remained as before, but their
mothod of use has boon improved by the introduction of a preflight pro-
cossing of the latex by the vapors of such hydrocarbons as keroseno and
gagoline. This simple moasure has had an extremely approclable effect:
whoreas before 1955 the mean height of sounding in the USSR had been 12-15
km, subsequent to the introduction of the preliminary processing of the
onvelopes tho height of radiosonde ascents has increased sharply and now
averagos 20 to 22 km,

A continuing development of the radiosonde method is necessary for
the solution of a number of problems which should be treated in greater

detail,

Aviation is in noed of systematic data on the state of the atmosphere
to heights of 30-35 km, but presently only occasional radiosondes attain
such altitudes.

The speed of ascent of radiosondes with the present type of envelopes
cannot exceed 40O to 450 m/min due to the aerodynamic peculiarities of the
soft envelope., This is because with a continuing increase in spsed there
are formed hollows or pockets in the envelope which markedly decrease the
rate of ascent. An increase in the height of sounding can only be achieved
by means of prolongation of ascent and this entails an increase in the
woight of the batteries feeding the radiosonde transmitter. The result
is a viscious circle because the great weight of the instrument would
decrease the heights attainable by the radiosondv. The solution of this
problem migh+ be the use of the wome new method of powering the. radiosonde,
for example, a change to the use of the energy of a radio beam emanating
from a ground "power" apparatus. Up to now such a system has never been
used, but in principal it is unquestionably feasible.

Moreover, with an increase in the height of ascent the amount of time
involved in processing the radiosonde signals increases correspondingly;
this makes inevitable a great time lapse between the initiation of sounding
and the reception of its final result--telegrams to prognostic centers.

CPYRGHT
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0 coursy, any additional dolay In tho transmlanion of procostod radliosondn
lnta substantially docroasny thoir valun. & radical solution of Lhiy problom
#ould be tho erontlon of complotoly now radlosondos with aceoloratod action
with inortialooy transmittors carriod aloft, for oxamplo, in mall rockots,

14 1o axpudiunt to uso automatilc computers for tho rapid proczonsing
of radiosonds data. Thoso computors onablo us to got ocutput data almost
oimultancously with thte input. In this case tho final rooult could bho
rocolved quickly aftor tho tormination of signal rocoption. By use of guch
radiosondo tochnology thero would also bo eliminated otill anothor of iis
' deficlonclos, that 18, that tho higher an ordinary radiosonde rises, the
. farthor it is carried in a horizontal direction; as a rosult, we usually
89t pronouncudly inclined cross sections of the atmosphera, rather than
tho vertical cross sections dosired. This circumstance doubtlessly losseno
tho possibllity of correct use of the results of gounding, This is because
tho true picturo of the distribution of motoorological olements vertically
over a given point cannot be drawn up on the basis of swh data.

Finally 1t 13 nocessary to note that with an increase in tho hoight
of radlosonde asconts it is necessary to have a radical improvement of the
mothod of determining pressure. Tho rolative accuracy of measurements of
this olemont by anoroid capsules at altitudes oxceeding 25 km, becomes
complotely unsatisfactory, because tho value for pressure measured at
groat altitudes is commensurable with the value of absoluto accidental and
systematic errors of aneroid data units,

We have developod a system of precise measurements of the angular
coordinates and inclined distance of a drifting rudiosonde that in combi-
nation with extremely procise data for air temporature at all altitudes
will enablo us to compute pressure by the barometric formula with sufficient
accuracy.

However, complete solution of the problem of highly accurato measure-
ment of pressure is not provided by this method; this is because the high
accuracy of short-range radar measurements drops to ur.satisfactory levels
at greater distances. Apparently the abolition of the barometric capsule
with all its associated errors is theoretically possible provided the
height of the radiosonde is determined by the principle of the aircraft
* radioaltimeter,

Presont-day radiosounding is essentially based on the use of meteoro-
logical data units of the deformation type; these are characterized by many
deficiencies. Only the first halting steps have been taken towards the
use of data units of a more modern type--in the form of the use of thermis-
tors and temperature-sensitive condensers for the measuremsnt of tomperature,
but these gauges still possess great inertia and are subject to considerable
influences from radiation. o

CPYRGHT
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("Thirty Years of Radiosondes," by V. S.

Khakhalin and V. A. Pobiyakho, Meteorologiya i Gidrologiya, No., 2, 1960,

pages L5-47)

"Astronomical Research!

I had the opportunity of participating in compiling the first map of
the far side of the moon which was recently published in the Soviet press.
There can be no doubt that this map will be improved and augmented on the
basis of new material which will be obtained with space rockets.

Taking into accoant that astronautics is still developing at a
rapid rate in our country and the moon and the nearer planets are of
great interest for future travelers who will land on their surfaces,
our observatory in 1960 as before will devote its main attention to

studylng the physical conditions on the moon, Mars and Venus.

This will

give us the opportunity to collect new data on these heavenly bodies,

In 1960 the observatory will study the radio emission of the sun and
the processes which take place in its atmosphere and greatly effect the
electric and magnetic properties of our planet, the propagation of radio

waves, etc.

Khart'kov astronomers will be working on determining accura’e

time, on compiling star catalogs, and will study problems in the irregu-
larity of the earth's rotation.
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The oquipmont for astronomical resvarch in tho obuorvatory is
congtantly increasing. In 1959 wo acquirod a numbor of instrumonts Lor
observing tho artificlal oarth satollitos and for planstary research.
Ihis yoar wo hopo to obtain a large, planetary toloscopo which will be
installed not far from Khar'kov. Thore work will be oxpanded on studying
the phyoslcal conditlons on planets and on obsorving the artificial gpaco
bodioa,

The incroase in tho apparatus of the observatory and the oxpansion
of work in tho dlfforent aroas of astronautics will make it possible in
' thy near future on tho basls of our institution to ostablish a planetary
. instituto for moro extensive rosearch on the more important probleoma
connected with the study of outer space.

In 1960 there will be published a number of scientific works DPe=-
pared by members of the observatory. In addition to a major monograph
on "Photngraphic Photometry of Mars with Light Filters in 1956" (by M. P,
Barabashov and Candidate of the Physical and Mathematical Sciences I. K,
Koval) thero will be the "Roports of the Committee on Planet Research of
the Academy of Sclonces of the USSR" which will be published by the
Khar'kov University Press,

Groat enthusiasm will be a feature of the work of the Khar!'kov
astronomers who are making their contribution to the nationwide matter
of developing communism in our country. Zﬁ photograph of the author
accompanies the articlqé7 ("Astronomical Research," by M, P, Barabashov,
director of the Astronomical Observatory of the Khar'kov University imeni
Gor'kii, member of the Ukrainian Academy of Sciences, Nauka i Zhittga,
No. 2, 1960, pago 22).

List of Bulrarian Meteorological Stations

A list of the more important Bulgarian meteorological stations and
their location as published in tho Statistical Yearbook of the People's

CPPRRSLEe of Bulgaria, 1959, is given below,

M3teorological Stations Height Above Geographical Gecgraphical
Sea Level in Longitude Latitude
* Meters Eastl North
' North Bulgaria
. Novo Selo--Vidinskeo 38 22 L7 L 10
Lom 33 23 15 L3 Lo
Vratsa 309 23 32 L2 12
Pleven 116 2L 36 L3 25
Gorna Oryakhovitsa ol 25 45 L3 o7
[Continued on page 327
licoording to Greemwich.
-3 -

Approved For Release 1999/09/08 : CIA-RDP82-00141R000201150001-5




A%proved For Release 1999/09/08 : CIA-RDP82-00141R000201150001-5
CPYRGHT

Kolarovgrad 220 26 56 L3 16
Ruse L6 25 58 L3 51
Silintra 16 27 16 Lk o7
Varna L8 27 52 L3 10
South Bulgaria
Burgas 5 27 29 L2 29
Yambol 143 26 31 L2 29 :
Khaskovo 191 25 33 L1 56 .
Kazanluk 380 25 2l L2 37 )
Plovdiv 160 2l s L2 09

Southwest Bulgaria
Sofia--Hydrometooro-

loglcal Service 56l 23 20 L2 L1
Kyustendil 520 22 L1 L2 17
Mount Stalin 2,925 23 35 L2 12
Sandanaid. 190 23 17 L1 3k

(Statirticheski Godishnik Na Narodna Republika ariya, 1959 /Statistical
Yearbook of the People's Republic of Bulgaria, 1959/, page 8. Published b
the Central Statistical Administration of the Council of Ministers, Sofia.{

"Sever-12" Personnel Leave for Arctic CPYRGHT

The first group of workers for the new high-latitude expeditio:
"Sever-12," were flown from Leningrad into the Arctic on 15 March., |("In
a Few Lines," Moscow, Pravda, 16 March 1700, page CPYRGHT

V. ARCTIC AND ANTARCTIC

Preparations for Spring Activities in the Arctic

The following is the full text of a 11 March 1960 article in Sovetskaya
Aviatsiya.

The approach of the spring season is being felt in the Arctic. And
although the intense cold continues to be severe, the long polar night has
ended and the bright sun has already risen high above the horizon, bathing
the limitless white snowy surfaces with the rays of springtime.

There is nothing to disrupt the stillness of the icebound Arctic seas,
but sometimes, like the sound of an artillery shell, one can hear the
cracking sound of the ice field as it breaks apart or the unexpected
whistling of the wind as it strikes against the hummocky surface of the
ice field.

But more and more frequently the hum of motors is being heard over
the Arctic. Aircraft of the polar aviation service are making a far-reaching

CPYRGHT
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Ly raconnalssanco.  This o tho firot sipn of tho approach of spring in
tho Arctic and with 1t tho timo for high-latitude oxpoditions,

Thiy ynar tho twolfth successive air expedition will move into tho
Contral Poler Basin., More than 15 aircraft of various typoos will partici-
pato,  But the chiof plano te be usod on tho expaditinon will, ao befora,
L. Lhy "work horge" alreraft, tho "LI-2," mountod on skig, and also tho
"1 L-1k," which han performed woll under oxpoditionary conditions,

Tho air detachment will roeplace the porsonnel at the drifting
sclontific-resoarch station "Severnyy Polyus-8", replace the personnel
and delivor evorything needed for the work and life of the now station
porsonnel; in the Pacific soctor of the Arctic basin it will organizo a
new drift statlon, the "Sovernyy Polyus=9."

From the aircraft it Is necossary to spot a solid floe for the "sp-gn
on which tho polar workers can boldly set out on thoir long drift through
he Arctic Ocean, establish an wirdrome on the ice, deliver hutments,
oquipment, foodstulfs, and the new station's persoanel. In addition, the
ulr detachmont will set out radio beacons in the Arctic seas-—automatic
radlo moteorological stations (a total of 15). This is also complicated
pusiness. Tho point is not to establish meteorological stations in places
whero thore is a suitable ice floe for the landing of an aireraft, but in
those places where the scientists require them,

The selection from the air of landing places on the drift ice, the
process of landing on and takeoff from a floe of limited size, split by
cracks and covered by hummocks in blindingly white surroundings, flight
to the required points without radio beams to follow or ground points
for orientation, i: & difficult matter and requires from airecraft commanders
and all crew members not only courage, hardiness, and experience, but
genuine airmanship as well,

This was all taken into consideration when selecting personnel for
the crews of the expedition's aircraft. The aviation detachment is headed
by one of the most seasoned polar fliers--Petr Pavlovich Moskalenkc--a
participant on almost all high-latitude expeditions. Also ircluded in
the expedition are the experienced polar fliers M. Vasil'yev, A, Yefimov,
V, Mal'kov, and S. Petrov.

Another participant is the celebrated polar flier V, I. Maslennikov,
Hero of the Soviet Union, who has personally found the majority of the
floes under the drift stations. Vitaliy Ivanovich has been flying over
the Arctic expanses for a quarter century, and there is not the remotest
corner or small islet there which he has not visited. More than once he
found himself in a "fix," but his great experience and knowledge assisted
him in finding the proper solution.,

HT
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It 1o possible to oay much oy tho good side about othor participants
in the expoditicn: tho alroraft cgmmandor A. A. Lebedev, the airmen F.
Utyashev, I, Pitonov, Ya, Sokolov){ N. Stopanov, and othors,

Experienced navigators are pi
them is B. Brodkin, a participant
in Antarctica, Ye. Rybakov and B,
reconnalssance, and also many othd
craft radiomen, engineers and tec)

ticipating on tho expodition. Among
n the soarch for Belgian polar workers
vanov, great spocialists at ice

r navigators, alrcraft mechanics, air-
nicians,

Prosently the proparation of [laviation equipment and the training of

tha air detaohment are being complate : {2

g i : ("To the Center of the Arotic," by M.
Filiponin, Sovetakaya Aviatsiya, 11 March 1960, page L)

The Ob! Arrives at Peter I Ialand

The Soviet eipeditionary ship Ob! has completed a sclentific voyage
around Antarcticn; it has traveled many thousands of miles in the waters
of the high latitudes. Enroute the ship encountered the whaling flotillas
"Sovetskaya Ukraina!" and "Slava,"

After continuing its eastern voyage the Ob' approached the little
island named for Peter I, "lost" in the Bellingshausen Soa, that had been
discovered in 1821 by participants in a Russian expedition.

For over a hundred years the island rcmained unvisited. In the first
half of the present century many expeditionary ships tried to approach it,
but the ico and gale furce winds prevented the explorers from landing on
shore. Only in 1929 was a landing made by seamen from a Norwegian whaling
vessel,

The diesel-electric ship Ob! circumnavigated the island. At this
time a photographic survey was made of the shores, depths were measured
and the waters washing the island were investigated. It is reported from
the Ob! that the size of the island is far smaller than is shown on
Norwegian maps compiled at an earlier date. The island is an lce-covered
volcano with three peaks, nou just one, as believed formerly. The highest
point is 1,200 m above sea level. The height of the craggy shores is as
much as 200 meters.

The exploration of the region adjoining Peter I Island by the expedi-
tion on the Ob' is of great scientific interest., ("The Ob' at Peter I
Island," Pravda, 13 March 1960, page 6)

Scientists Heading Poleward for Spring Arctic Research

This is a full Izvestiya report of 17 March 1960:

-3 -
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Yostorduy tho firut throo plancs of tho Pelar sorvice of the Civil
Alr Floot took off from an alrdromo noar Moscol for flight to tho Arctie.
Thoy are part of tho avliation dotachmont undorlthe command of the oxporioncod
pilot P. Moskalonko and will participato in exgloration of tho Contral Polayr
Bagin., Tho heavy L-motor upolev ailrcraft wags piloted by tho famed polar
airman V. Porov, the aircraft "IL-14" was commindod by V. Vusolovskiy, and
tho "LI-2," by the pilot N. Vakhonin.

. On tho morning of the same day "II-14" aideraft took off from Lonin-
grad; thoy woro commanded by tho airmen A. I1l'#n and A, Yefimov. Thoy will
’ doliver the first group of sclontists, and part] of the froight and equip-
mont of tho oxpedition "Sover-12," to intial Argctic bases.

The aviation detachmont of tho expadition congiasting of more tha.
15 aireraft, will have grave rosponsibilities. | The airmen are to accomplish
the roplacemont of the porsonnol of tho drift dtation "Sevornyy Polyus-8,"
supply its now personnel with all thoy need untfil autumn and ostablish a
now drift station, "Severnyy Polyus-9." 1In ad tion, tho two aircraft,
oquipped with ski-type under-carriages, will sef out automatic radio-
meteorological stations and radio beacons for dptermination of the movement
of ice along the course of the Great Northern Sha Route.

A1l personnel of the expedition have consilerable experience in the
Arctic and have been splendidly trained. Victof Perov is participating
in flights to the Pole. With the group of sciaEtists aboard his aircraft
he is first making a thorough circumpolar ice r connailssance, and then
will take part in transporting freight and fuel]to the "SP=8" and "SP-9 ¢

CPYRGH The new scientific personnel of both drift|stations, in full
1Iwill depart fron%mwwm. ("To the North Pole,"

1zvestiya, 17 March 1960, page L)

- END -
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